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ABSTRACT: Construction industry has long been plagued by the 
fragmentation issue that has been passed along from one generation to 
another. Due to that problem, a number of issues have recently arisen in 
current construction methods, such as reworks, time delay, rising costs, lack 
of communication and coordination, and wastages. This paper, through 
literature review aims to highlight this fragmentation issue and clarify how far it 
affects to the construction project delivery process. Suggestion on how an 
Integrated Project Delivery (IPD) approach for design and construction 






The traditional construction delivery process is associated with problems of 
fragmentation (refer Figure 1), including the isolation of professionals (people) and 
process. Fundamentally, fragmentation arises inherently in the traditional contract 
strategy (procurement) that is characterised by a lack of sense of identity, promoting a 
confrontational culture and a lack of feedback loops or co-ordination between the 
design and construction process (Abadi, 2005; Dainty et al, 2001; Rowlinson, 1999; 
Egan, 1998; Tommelein and Ballard, 1997). Furthermore, the nature of the traditional 
construction process itself is conducted in sequential manner and is constructed of 
segregated professionals (lack of interaction between contractors and designers) 
during the design and construction phase. As shown in Figure 1, this scenario often 
results in inefficiencies during the construction phase such as increased project 
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complexity, rework, increasing costs and longer construction duration (Evbuomwan 
and Anumba, 1998). This type of approach has labelled the construction industry as 
having a lack in continuity to form effective teams which resulted in inefficiency in 
the project delivery process (Jha and Iyer, 2006; Baiden et al, 2006; Gunasekaran and 










Figure 1: Over the Wall Syndrome (Evbuomwan and Anumba, 1998) 
 
 
As a result of this fragmentation, the traditional construction process tends to incur 
additional costs from rework stemming from errors, quality issues and inefficiency of 
project delivery times (Akintoye et al., 2000; Egan, 1998; and Evbuomwan & 
Anumba, 1998), poor performance (Love and Gunasekaran, 1998) and client 
dissatisfaction of products delivery (Egan, 2002; Mohamed, 1999). Furthermore, this 
practice allows the manufacturers and contractors to be involved only after the design 
stage thus creates problems for the supply chain process (such as delays, late supply, 
etc) and constructability related issues. In addition, according to Anumba et al., 
(2002); Evbuomwan and Anumba (1998) this fragmented traditional approach also 
will create some related problems such as;  
- Fragmentation of different participants in most construction projects leading to 
misconceptions and misunderstandings. 
- The fragmentation of design, fabrication and construction data, whereas data 
generated at one stage are not readily re-used downstream, leading to design 
clashes, omissions and errors. 
- The occurrence of late and costly design changes and unnecessary liability 
claims, occurring as a result of the above. 
- The lack of true life-cycle analysis of projects (including costing, 
maintenance, operating etc.), leading to an inability to maintain a competitive 
edge in a changing marketplace. 
- The lack of integration, co-ordination and collaboration between the various 
functional disciplines involved in the life-cycle-issues of the projects, leading 
to inefficiencies during construction phase. 
- Inadequate capture, structuring, prioritization and implementation of client 
needs; 
- Development of pseudo-optimal design solutions; 
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- Constructability, supportability and maintainability issue are considered late in 
the process;  
- Characterisation of the design process with a rigid sequence of activity.  
 
In view of these problems, many industry-led reports (Bourn, 2001; Egan, 1998; 
Egan, 2002; Latham, 1994; Strategic Forum for Construction, 2003) have all called on 
the industry to change its traditional modus operandi and improve performance 
through increased collaboration. Recent follow-up reports such as the UKCG (2009) 
and Egan (2002), challenged the construction industry to create a fully integrated 
service capable of delivering predictable results to clients through processes and team 
integration. Integrated team practice appears to be a significant strategy that may 
solve the issue of lack of integration in the traditional construction process. This 
approach for example, could bring together various skills and knowledge and remove 
the traditional barriers to effective and efficient delivery of a project (Baiden et al., 
2006; Achieving Excellence in Construction, 2003; Akintoye, 1994; Fleming and 
Koppelman, 1996).  
 
Many researchers (Ghassemi & Gerber, 2011; Cho and Ballard, 2011; 
Anderson, 2010; Khemlani, 2009; Perlberg, 2009) have proved that ‘Integrated 
Project Delivery (IPD)’ as a project delivery system using a multi-party contract 
(more than two parties selected) has a major impact on the state of the industry to 
improve team integration in current construction project delivery. This research paper 
will discuss definition, characteristics, and advantages of IPD as one of the new 
integrated approach for improving construction project delivery processes.  
 
2. Integrated Project Delivery (IPD) 
 
 
2.1    Definition and Characteristics of IPD 
Integrated Project Delivery (IPD) is defined as a project delivery approach that 
integrates people, systems, business structures and practices into a process that 
collaboratively harnesses the talents and insights of all project participants to optimise 
the results, increase value to the owner, reduce waste, and maximise efficiency 
through all phases of design, fabrication and construction (AIA California Council, 
2007). Furthermore, Anderson (2010) described IPD as a business model for design, 
execution, and delivery of buildings by collaborative, integrated and productive teams 
composed of key project participants such as client, designer, contractor, 
manufacturer, and supplier. In a doctoral study, El Asmar et al (2013) had defined 
IPD as an emerging construction project delivery system that collaboratively involves 
key participants very early in the project timeline, often before the design is started. 
The most recent definition of Integrated Project Delivery (IPD) is provided by AIA 
California Council (2014), where it is defined as a collaborative project delivery 
approach that utilizes the talents and insights of all project participants through all 
phases of design and construction. 
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Although the definition of IPD can be seen to vary depending on the different 
perspectives of the authors, however there are similarities, in which all definitions 
mentioned ‘early involvement of participants’ and ‘collaborative’ in describing what 
entails IPD. This indicates that the integrated team development is guided by the 
following principles of mutual respect and trust, mutual benefit and reward, 
collaborative innovation and decision making, early involvement of key participants, 
early goal definition, intensified planning, open communication, appropriate 
technology, and organisation and leadership (Anderson, 2010; AIA, 2009; Khemlani, 
2009; Perlberg, 2009; IPD, 2007). The outcome is the opportunity to design, build, 
and operate as efficiently as possible.  
The principles of IPD can be applied to a variety of contractual arrangements for 
highly effective collaboration among the owner, the prime designer and the prime 
constructor, commencing at initial design stage and continuing through to project 
handover (Anderson, 2010; Perlberg, 2009). For example, this concept has been 
inspired by various alternative delivery models for building a project around the 
world, most notably the Project Alliance method that, in the last few years, has been 
successfully implemented in Australia on 30 to 40 projects (Khemlani, 2010).  
 
 
The focus in IPD is the final value created for the owner and the building. Rather than 
each participant focusing exclusively on their share of construction without 
considering the implications on the whole operation, the IPD method brings all 
participants together early with collaborative incentives to maximize value for the 
client. This collaborative approach allows informed decision making early in the 
project where the most value can be made. The close collaboration eliminates a large 
trade of waste in the blueprint, and allows data sharing at once between the invention 





Table 1: IPD vs Traditional Project Delivery 
 
Traditional Project Delivery Characteristic Integrated Project Delivery 
Fragmented, assembled on “just-as 
needed” or “minimum-necessary” 
basis, strongly hierarchical, 
controlled,  
Teams 
An integrated team entity composed key 
project stakeholders, assembled early in the 
process, open, collaborative 
Linear, distinct, segregated ; 
knowledge and expertise 
Process 
Concurrent and multi-stage; early 
contributions of knowledge and expertise; 
information openly shared; stakeholder trust 
and valued 
Individually managed, transferred to 
the greatest extent possible 
Risk Collectively managed, appropriately shared 
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Individually pursued; minimum effort 




Team success tied to project success; value 
based 
Paper-based, 2-dimensional; analog 
Communication/ 
Technology 
Digitally based, virtual; Building Information 
Modelling (3, 4 and 5 dimensional) 
Encourage unilateral effort; allocate 
and remove risk; no sharing 
Agreements 
Encourage, foster, promote and support 
multi-lateral open sharing and collaboration; 
risk sharing. 
(Source: AIA, 2007) 
 
 
2.2    Primary Areas of IPD  
 
There are five primary areas which effect IPD that based on the case studies presented 
in IPD Guide (AIA, 2012). These primary areas can be further described as the 
following; 
 IPD contractual principles (multi-party agreement):  
IPD provides several benefits of projects, shared financial risk and reward incentives, 
use of liability waivers, and fiscal transparency had a positive result on the teams’ 
perception of trust and respect for project partners.  
 Use of a Lean construction system:  
Using a Lean construction system has a positive result on various vital areas such as 
sharing project information with all team members, sharing thoughts and opinions 
with team members, and on task efficiency. 
 Co-location:  
Co-location was perceived as positively affecting participants’ ability to communicate 
with team members from other contracting parties, the efficiency of the work process, 
and their direct interaction with team members who work for the other parties.  
 Role of team building facilitators: 
An examination of the use of facilitators revealed mixed results. Team building 
facilitators triggered a positive impression on their perception of sharing of project 
info with all team members equally, their understanding of team members’ roles, and 
effective communication between team members. Nevertheless, they did not perceive 
a positive outcome of a facilitator on how the participants share their ideas and 
feelings with their ‘team members’ respect of participants’ contributions by listening 
and giving reasonable consideration to their minds. 
 Collaborative project delivery:  
Integration between team members i.e. owner, designers, contractors, suppliers, 
subcontractors and engineers are creating collaboration for mutual objective and 
destination in a construction task. This collaboration also creates an understanding 
among members and fewer problems created in the construction project. 
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2.3    Advantages of IPD  
 
Previous studies (AIA, 2009; Khemlani, 2009; Perlberg, 2009; IPD, 2007; Matthews, 
O. & Howell, G.A., 2005) declared that IPD is not just a utopian vision but a practical 
reality that can actually be implemented on large, as well as small, projects for greater 
efficiency results. For example, it has been estimated that the construction cost will 
reduce an average of 2-10% (for single projects) and up to 30% (over a series of 
construction projects) through the implementation of an integrated teams approach 
(Achieving Construction Excellence, 2007). Based on the case study conducted by 
Khemlani, (2009) who claimed that time for structural design was reduced from an 
expected 15 months to 8 months, and planning using information from other 
disciplines that is not usually available which led to better design quality.  The same 
author further highlighted that despite all the time spent planning the design process 
and meeting to do 3D coordination (all of which were billable hours), the cost for 
design was at or below what was anticipated. Thus, up to the design stage, the process 
was completed faster, with no quantifiable increase in cost, and better quality work. 
Beyond these benefits, IPD also provides other positive values to the project such as 
strengthening the project team’s understanding of client’s needs and streamlines the 
communication among the project team (IPD, 2007). This approach also allows 
constructors to contribute their expertise in construction techniques early in the design 
process which will, indirectly, help the designers to produce an accurate budget of 
estimation and reduce design-related issues during the construction phase such as, 
constructability, reworks, wastages etc. (AIA, 2009; Perlberg, 2009; IPD, 2007; 
Matthews & Howell, 2005). Furthermore, the use of IPD and BIM is advancing the 
construction industry overall by making it easier to not only predict, but also, to 


















Table 2:  IPD Advantages 
Figure 2:  Primary areas of IPD 
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IPD may give the firms valuable experience upon which to market 
themselves as industry leadership. Improving the delivery may also be a 
market advantage if measurable results can be attained. 
Cost 
predictability 
All projects would like to fit budget, however, for some the predictability 
of monetary value is a notably driving factor. 
Schedule 
predictability 
Schedule predictability: Similar to cost, all projects shares the goal of 




Reducing or managing risk can be tied to cost or schedule, but also may 
include transaction risk inherent to design type, site or other conditions. If 
risk management is a critical factor, the increased communication in IPD 
may be of particular advantage. 
Technical 
complexity 
A high degree of complexity will usually demand integration of expertise 





2.4 The Perspective of IPD 
 
The industry is now exploring some of the opportunities provided by a newly 
developed delivery method, Integrated Project Delivery (IPD). IPD is mentioned as 
the cure for many challenges currently faced by the construction industry worldwide 
opportunities include involving project team members early in a project.  
 
In addition to being highly collaborative and seeking input from project team 
members at the outset of the project, many reports (such as AIA, 2009; and IPD, 
2007) suggested that IPD should be operated together with Building Information 
Modelling (BIM). According to the reports, this integration process allows member of 
projects to leverage Building Information Modelling (BIM) by creating a virtual 
design of every element of a construction project’s process. Furthermore, BIM can 
play a valuable role in IPD by enhancing communication between parties in the 
architectural, engineering, and construction industries (Shourangiz et al., 2011). Using 
BIM in IPD, digital images are created to precisely depict every aspect of a 
construction project and to simulate real-world performance and operation of a 
facility (Eastman, 2008).  
 
Currently, Integrated Project Delivery (IPD) is a method that is gaining popularity in 
the United States. It has become one of the hot topics discussed among the builders, 
designer and the constructors as a new method in order to integrate the process of the 
construction to become more efficient and effective. IPD also has been seen as one of 
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the greatest answer of the problem that is integral in the current building industry, 






There is an urgent need for a paradigm shift within the traditional project delivery. As 
previously highlighted, traditional contracts are transnational in nature. Contrastingly, 
the construction industry is affected through relationships that include a network of 
transactions. It is recommended that traditional construction lifecycle process should 
involve the adoption of new business strategies, with the aims of integrating the 
functional disciplines at the early stages of project. The need for greater collaboration 
in design project team delivery in projects is paramount towards more successful of 
construction project delivery especially in Malaysian construction industry.  
 
However, to achieve integration, improvement in communication and relationships 
are needed. This includes maintaining long-term relationships with supply chain 
members, working cooperatively without boundaries among the various project 
members, free information sharing with the supply chain, strong commitment at all 
levels of the multidisciplinary project team; and to operate in an atmosphere where 
relationships are equitable, members are respected each other and has a ‘no blame’ 
culture. Besides that, early participation of regulatory agencies, specialist contractors 
and manufacturers provide the opportunity of shortening the documentation and 
construction phases. This is the main reason why IPD operates through the relational 
contracts that recognize the reality of what needs to happen for successful project 
delivery. Therefore, it can be summarized that efforts towards integration team such 
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